or 8 hr after inoculation compared to the water controls (Fig. 1) . The pattern of inhibition of PM-ATPase was similar in both leaf and epicotyl tissues compared to the water controls. However, when leaf and epicotyl tissues of host Hurst Greenshaft were challenged with race 1 (incompatible interaction), the PM-ATPase activity remained unchanged compared to water-treated tissues even in a prolonged incubation (Fig. 1) .
To test whether the suppression of PM-ATPase specifically correlates to compatibility between bacterial race and host cultivar, we selected the cultivar Midoriusui which demonstrated an opposite response to race 1 (compatible) and race 2 (incompatible). In compatible interactions between Midoriusui and race 1, PMATPase activity was significantly suppressed in both leaf and epicotyl tissues after at least 8hr of incubation with bacteria. On the other hand, the level of PMATPase observed in the incompatible interaction between Midoriusui and race 2 was essentially the same as those detected in the water-treated leaf and epicotyl controls (Fig. 2) . From these results, we report here that a) in an in vivo compatible interaction between P. syringae pv. pisi and P. sativum, PM-ATPase is temporarily inhibited in juvenile epicotyls and mature green leaves, and b) temporal inhibition of PM-ATPase activity is race-cultivar specific. Although bacteria remained viable, proliferated and adhered to the host cell wall in both compatible and incompatible interactions during an early stage of the interaction, the inhibition of PM-ATPase activity occurred only in compatible interactions. The duration of the incubation with bacteria had apparently no significant effect on the activity of PM-ATPase in incompatible interactions compared to that of water controls. Therefore, metabolic activity of an increasing bacterial population in the compatible interaction was not significant, according to our recent study, P. syringae pv. pisi requires 4-6hr to divide in pea tissues in situ2).
These results suggest that phytopathogenic bacteria and fungi may possess a common mechanism that inhibits PM-ATPase activity during early events of compatible microbe-host interactions, at least in blight disease of pea. Although the inhibition of PM-ATPase and pathogenicity to the host seems to be race-cultivar specific, further study on several other cases of plantpathogenic bacteria interactions is imperative before any conclusion can be drawn. Interestingly, the events of the restoration of PM-ATPase activity in pea plasma membrane are essentially similar to those with fungal infection5). Our results presented here, together with our previous observation of the inhibition of pisatin accumulation and PM-ATPase activity by fungal supprescin, suggest that a phytopathogenic bacterium can inhibit PM-ATPase activity in a fashion similar to that of fungal supprescin. Furthermore, the plausible presence of a supprescin-like molecule in phytopathogenic bacterium suggests that the molecular role of supprescin in facilitating pathogenicity may be similar in fungus and bacterium.
A link between PM-ATPase activity and a signal transduction pathway was also supported by the fact that inhibition in the activity of PM-ATPase by fungal supprescin markedly shifted the intracellular pH of the cell and decreased the ion-pumping capacity of the plasma membrane in pea cells1). Plasma membrane ATPase has been previously reported to translocate protons and regulate intracellular pH8). Moreover, an inhibition of polyphosphoinositide metabolism and ATPase-activity by fungal supprescin in pea plasma membrane also suggest that phospholipids, essential components for the maintenance and regulation of ATPase, were also affected by supprescin molecules5-7,10). These results collectively suggest the possible involvement of PM-ATPase in the host defense response during early molecular communication between host-pathogen interaction.
Because of the indication of a bacterial supprescinlike molecule, we are currently focusing on isolating an active fraction from P. syringae pv. pisi that confers supprescin-like activity. The isolation of a bacterial
